AN ANTI-REWET FELT FOR USE IN A PAPERMAKING MACHINE 



Cross Reference to Related Applications 

This is a continuation of PCT application No. PCT/EP02/ 10771, entitled "An anti-rewet 
5 felt for use in a papermaking machine", filed September 25, 2002, which claims priority to U.S. 
Application 09/964,720 Filed on September 27, 2001 . 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

The present invention relates to fabrics used in papermaking machines, and, more 
10 particularly, to fabrics used to carry fiber or, more particularly, paper webs througih a drying 
press. The present invention is particularly advantageous for tissue paper. 

2. Description of the related art. 

For many years attempts have been made to use external air pressure to force water out of 
a paper web. Rather than compress a sheet at a press nip to the point where hydraulic pressure 
1 5 drives water out, as is the case in normal wet pressing, it was reasoned that more water could be 
removed, and sheet bulk could be maintained, if air pressure could be applied to supplement 
roller nip generated hydraulic pressures. One such attempt involves providing a multi-roUa- or 
other structure forming an air press having a closed chamber, wherein air is circulated through 
the chamber to convect moisture out of the paper web. Such air presses typically carry the paper 
20 web sandwiched between an upper pressing fabric and a lower anti-rewet layer. 

Much attention has been given to the design of the pressing fabric and its characteristics. 
The construction of the pressing fabric has been thought to be the most important of the above- 
mentioned fabrics since it controls mechanical pressure on the paper web and the air flow 
therethrough. However, experimentation has shown the importance of the underneath anti-rewet 
25 layer. It has been found that rewet can have a profound effect on sheet solids after pressing. 
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Specifically, the quality of the paper web has been found to decrease with ina-easing rewet. 
Sheet rewet can be controlled by the design of the anti-rewet layer. 

What is needed in the art is an anti-rewet layer for use in air presses which can effectively 
minimize the amount of rewet which occurs in a fiber web during and after pressing thereof in a 
drying press. 

SUMMARY OF THE INVENTION 

The present invention provides an anti-rewet fabric or felt that includes at least one air 
distribution layer laminated or otherwise attached to a perforated fihn layer and/or a spectra 
membrane, the anti-rewet fabric having a low enough permeability and constructed so that water 
caimot be attracted back into a fiber web carried thereby through an air press. 

The invention comprises in one form thereof, an anti-rewet felt for carrying a fiber web 
through an air press. The anti-rewet feU includes at least one air distribution layer, one air 
distribution layer being configured for contacting the fiber web, and a perforated fihn layer 
and/or a spectra membrane, at least the perforated fihn layer being made of a polymeric or a 
polyester film or any other fihn or the like. The perforated fihn layer has a first film side and a 
second fihn side, the first fihn side being one of laminated and attached to the one air distribution 
layer. If a spectra membrane is used, preferably the same may be the case with this spectra 
membrane. 

Such a spectra membrane can in particular have the design and be manufactured as is 
described in GB 2 305 156 A, in connection with Fig. 3 therein, or as described and in GB 2 235 
705 B. The two publications just mentioned are herewith incorporated by reference in the content 
of the present application. 

The specti-a membrane can therefore in particular be a membrane having a regular, non- 
woven structure through which suction is possible. It can be provided with spun reinforcement 
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threads which extend through the mesh structure in the running direction of the web (cf. in 
particular Fig. 3 of GB 2 305 156 A). This spectra membrane can in particular be a porous, 
reinforced membrane made of a composite material, with spun threads or yams extending in the 
machine direction forming the reinforcement elements, and the surrounding matrix material 
containing fluid passages and fully encapsulating the spun threads and connecting together spun 
thread by spun thread in order to produce the non- woven spectra membrane (cf in particular GB 
2 235 705 B). The spectra membrane can also in particular be designed and manufactured in 
other respects as is described in GB 2 305 156 A and GB 2 235 705 B. 

In another form thereof, the invention comprises a piq)ermaking machine for making a 
fiber web. The papermaking machine includes a plurality of conveyor rolls for carrying the fiber 
web and first and second opposing press elements. The first press element and second press 
element together form a nip therebetween. The papermaking machine fiirther includes at least a 
first anti-rewet layer configured for carrying the fiber web through the nip. The first anti-rewet 
felt includes at least one air distribution fabric layer, one air distribution fabric layer being 
configured for contacting the fiber web, and a perforated film layer and/or a spectra membrane, 
at least the perforated fihn layer being made of a polymeric or polyester film or any other fihn or 
the like. The perforated fihn layer has a first film side and a second film side, the first fihn side 
being one of laminated and attached to the one air distribution fabric layer, the second fihn side 
being directed toward one press element. If a spectra membrane is used, preferably the same may 
be the case with this spectra membrane. 

hi another form thereof, the invention comprises a mefliod of conveying a fiber web into 
an air press, the air press having a nip. The method includes the step of providing an anti-rewet 
feh for carrying the fiber web through an air press. The anti-rewet felt includes at least one air 
distribution fabric layer configured for contacting the fiber web and a perforated fihn layer 
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and/or a spectra membrane, the perforation film layer being made of a polymeric or polyester 
film, or any other fihn or the like. The perforated fihn layer has a first fihn side and a second 
film side, the first fihn side being one of laminated and attached to one the air distribution fabric 
layer and/or a spectra membrane. The method fiirther includes the step of carrying the fiber web 
5 on one air distribution fabric layer of the anti-rewet feU into the air press through the nip. 

An advantage of the present invention is rewet of the fiber web after water has been 
removed therefi-om can be greatly minimized. 

A fiirther advantage is that the perforated fihn layer and/or the spectra membrane of the 
anti-rewet felt or fabric increases the average air flow path length through the fabric. 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantage of this invention, and the manner 
of attaining them, will become more apparent and the invention will be better understood by 
reference to the following description of embodiments of the invention taken in conjunction with 
the accompanying drawings, wherein: 

1 5 Fig- 1 is a side view of a first embodiment of a papermaking machine of the present 

invention; 

Fig. 2 is a schanatic, exploded side view of the first fabric shown in Fig. 1 ; 

Fig. 3 is a schematic, exploded view of a first embodiment of the first fabric shown in 

Fig. 2; 

20 Fig. 4 is a schematic, exploded view of a second embodiment of the first fabric shown 

in Fig. 2; 

Fig. 5 is a schematic, exploded view of the second fabric shown in Fig. 1 ; 

Fig. 6 is a side view of a second embodiment of a papermaking machine of the present 
invention; 
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Fig, 7 is a schematic, partial view of a multi-layer anti-rewet structure which allows 
splices to be made; and 

Fig. 8 is a schematic partial view of an exemplary embodiment of a spectra membrane. 

Corresponding reference characters indicate corresponding parts throughout the several 
views. The exemplifications set out herein illustrate at least one preferred embodiment of the 
invention, in one form, and such exemplifications are not to be construed as limiting the scope of 
the invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, and more particularly to Fig. 1 , there is shown a 
paperaiaking machine 10 for forming a fiber web 12 which generally includes an air press 14, a 
plurality of conveyor rolls 16, a first fabric 18 and a second fabric 20. 

Air press 14 includes a first main roll 22, a second main roll 24, and a pair of cap rolls 26. 
First main roll 22 and cap rolls 26 together define an enclosure 28. Second main roll 24 acts as a 
counter elemrait for enclosure 28. Enclosure 28 and second main roll 24 conjunctively define air 
press chamber 30 with air press chamber 30 having a pressurized fluid or gas (e.g. air, steam or a 
heated gas) therein. Second main roll 24 coacts with each of cap rolls 26 to define a pair of nips 
32 through which first fabric 18, second fabric 20 and paper web 12 are conveyed. Second main 
roll 24 is a vented roll, a vented roll being a roll that is at least one of vented, grooved, blind 
drilled, drilled or connected to a source of suction in order to promote drainage therethrough. 

Conveyer rolls 16 and second main roll 24 together carry first fabric 18, second fabric 20 
and paper web 12 to, through and beyond air press 14. First fabric 18 is positioned between 
paper web 12 and second main roll 24, while second fabric 20 is arranged between paper web 12 
and air press chamber 30. 
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First fabric 18 is an anti-rewet fabric or felt and is at least a two-layer fabric. First fabric 
18 is designed so that water cannot be readily attracted back into fiber web 12 by web sheet 
expansion or web sheet capillary forces. First fabric 18 includes at least one air distribution 
fabric layer 34 (Fig. 2) and a perforated fihn layer 36, one air distribution fabric layer 34 being 
configured for contacting fiber web 12. Conversely, perforated fihn layer 36 should always be 
kept away torn paper web 12 so as to not adversely affect the paper forming process. As an anti- 
rewet fabric, first fabric 18 is configured for promoting a one-way flow of water therethrough, 
allowing first fabric 18 to be used to direct the flow of water away firom fiber web 12. 

Instead of or in addition to the perforated fihn layer 36 a spectra membrane could be 
used. A schematic partial view of an exemplary embodiment of a spectra membrane 88 is shown 
in Fig. 8. The spectra membrane 88 has the thickness d and can, for example, comprise holes 90. 

Such a spectra membrane also works in the anti-rewet layer. Some good results could be 
achieved where a fabric has been laminated to the spectra membrane. The spectra grid acts like 
the perforated layer. 

The spectra membrane provides a void structure diat holds water away from the diffusion 
layer. The spectra voids provide a protected, quiet area for the water to reside as the fabric 
travels around rolls at high speed. The spectra membrane can have open areas that are quite 
large. The open area should be limited so that water speeds up and is ejected firam the diffusion 
layer. The amount of speed needed to do this depends on air flow, and capillary structure of the 
diffusion layer. The structure needs to break water contact with the diffusion layer, and then the 
water should be captured in the backside fabric. 

Each air distribution fabric layer 34 is advantageously a polyester fabric and a sateen 
fabric favorably. A plain weave 38 (Fig. 3) may be used for each air distribution fabric layer 34, 
but a multi-float weave 40 (Fig. 4) is preferred. Multi-float weave 40 is also known as a multi- 
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shed weave with a five-shed weave, in particular, being illustrated in Fig. 4. Multi-float weave 
40 is preferred because such a weave provides for a longer flow path of air and thereby has a 
higher distribution effect associated therewith. Alternatively, each air distribution layer 34 may 
be formed of a non-woven fabric, so long as such fabric spreads the air sufficiently. One air 
distribution fabric layer 34 found to be favorable has a sateen weave, a thickness of about 0.022 
inches, when combined with a perforated layer with, a hole pattern of about 300 holes/sq. inch 
and an open area of about 19 %, resulting in an air permeability of about 40 cfin, or a 
comparable spectra membrane. 

Air distribution fabric layer 34 adjacent paper web 12 is favorably a fabric that holds low 
amounts of water and provides adequate airflow and fabric dewatering. The more resistive such 
air distribution fabric layer 34 is to airflow, the more back pressure there is, and, hence, the less 
water is removed fi-om paper web 12. It is desired not to impede the flow of water out of paper 
web 12, so the permeability of the materials used for such air distribution fabric layer 34 should 
be high enough to provide for adequate fabric dewatering. If the permeability thereof is too high, 
however, the sheet side of air distribution fabric layer 34 will not dewater well since air will take 
short circuit paths thereflirough, leaving water therein. 

Perforated fihn layer 36 favorably is a polymeric or polyester fihn (e.g. a film of material 
sold under the trade name "Mylar" ®) or a plastic fihn and has a first fihn side 42 and a second 
fihn side 44. For example, first a polymeric or polyester fihn is coated with adhesive on one or 
both sides, and then the stmcture is perforated. First fihn side 42 is one of laminated and attached 
to air distribution fabric layer 34 configured for contacting fiber web 12. Perforated fihn layer 36 
has a plurality of perforate holes 46 formed therein. Perforated fihn layer 36 preferably includes 
more than about 40,000 holes/m2 and more preferably more than about 200,000 holes/m2, 
thereby resulting in an open area in the approximate range of 1 to 30 %, preferably 5 to 1 5 %. 
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Perforated film layer 36 preferably has a film thickness 48 of less than about 0.04 inches and 
ideally less than about 0.005 inches. 

In perforated fihn layer 36, each set of most-closely spaced perforate holes 46 is 
separated by a perforate distance 50. Additionally, each air distribution fabric layer 34 has one of 
5 plain weave 38 and a multi-float weave 40 associated therewith, plain weave 38 having a plain 
weave repeat distance 52 and multi-float weave 40 having a multi-float weave repeat distance 
54. In order to maximize air distribution, plain weave repeat distance 52 and multi-float weave 
repeat distance 54 each are preferably at least substantially equal to and, most preferably, greater 
than perforate distance 50. In fact, the weave pattan chosen for each air distribution fabric layer 

10 34 favorably should spread air further than perforate distance 50. As such, long floats in the 

weave pattern promote good spreading. In the embodiments illustrated in Fig. 3 and Fig. 4, plain 
weave repeat distance 52 is equal to perforate distance 50, and multi-float weave repeat distance 
54 is greater than perforate distance 50. 

First fabric 18 works as an anti-rewet layer because the air pressure forces water in paper 

15 web 12 and first fabric 18 to pass through perforate holes 46, with the water then being deposited 
on the side of perforate fihn layer 36 facing away fi-om paper web 12. The flow of air also causes 
a break in the contact between this water, paper web 12 and air distribution fabric layer 34 
adjoining paper web 12. Because of this break, water is not attracted back in the air distribution 
fabric layer 34 by capillary forces to rewet paper web 12. It is necessary to have adequate space 

20 for the water to reside after it passes through perforate holes 46, so the open area (not labeled) of 
perforate fihn layer 34 and the perforate hole size cannot be too big. As mentioned above, a 
spectra membrane can be provided instead of or in addition to said perforated fihn layer 36. 

In principle, anti-rewet fabrics having more than two layers could also be used. The two 
layer structure works very well. However, it can be improved upon. For example: 
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The perforated backside layer (e.g. layer 36 in Fig. 2), does not have recjeptacles for the 
water. Water will pass back into the diffusion or air distribution fabric layer if the backside water 
is disturbed, which easily happens at high speed. The addition of a third backside layer that is 
very coarse can help protect the water layer. 

The backside perforations do not distribute the air as it flows into the vented roll. If a 
perforation is over a land area in the roll, no air will flow through that perforation. To prevent 
this, the roll surface should be rough, or a fabric layer can be used to distribute the air. 

A multi-layer anti-rewet structure allows on to make splices 82 (cf Fig. 7). Each layer a, 
b, c, ... can be cut yet the other layers will continue to carry the load if they are not all cut in the 
same area. 

Such a multi layer structure could be, for example, as follows: air distribution 
layer/perforated fihn layer and/or spectra membrane/air distribution layer/perforated fihn layer 
and/or spectra membrane. Preferably a final backside water holding air distribution layer is 
provided. The final backside layer holds the water and diffuses the air. This works similarly as 
well as the two layer structure. The long path and directed flow by the perforations in this 
structure helps to reduce rewet. 

In principle, a perforated fihn layer 36 can comprise a polymeric or polyester fihn coated 
with adhesive 84 (c£, e.g.. Fig. 2) on one or both sides, and holes 46 put through both the 
polymeric or polyester film and the adhesive 84. 

Thus, in a suitable manufacturing method, first a polymeric or polyester fihn is coated 
with adhesive on one or both sides, and thereafter the composite structure is perforated. This 
method puts holes through both the fihn and the adhesive. 

Second fabric 20 is advantageously an anti-rewet fabric or feh of similar construction and 
properties as first fabric 18, except for certain features discussed herein. Second fabric 20 
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favorably acts as a transfer fabric for transferring fiber web 12 to a next station (not shown) of 
papermaking machine 10. Second fabric 20, as seen fi-om Fig. 5, is a three-layer fabric having a 
resistance layer 86, a perforated layer 36 and an air distribution fabric layer 34. 

The resistance layer 86 is toward the chamber 30, and the distribution fabric layer 34 is 
toward the sheet of paper. The purpose of the membrane layer 20 is to limit air flow. The flow 
resistance layer 86 and perforations together act to limit the flow, since air flows only in the hole 
area. 

Perforated layer 36 again can be coated with adhesive. Resistance layer 86 and air 
distribution fabric layer 34 are attached to first film side 42 and second film side 44 of perforated 
fihn layer 36, respectively, with the adhesive layers bonding the entire structure together. First 
fabric 18 and second fabric 20 have a first permeability and a second penneability, respectively, 
the first permeability being equal to or greater than the second permeability. Normally it is 
desired to press the sheet to gain additional water removal. To do this, fabric 20 preferably 
should have the lowest permeability practical, and fabric 1 8 preferably should have the highest 
permeability practical, so the combine permeability limits the air flow to the needed amount. 
Second fabric 20 need not be an anti-rewet layer to achieve adequate results. Second fabric 20 
could instead, for example, be a permeable material. 

Second fabric 20 could be used in lieu of first fabric 18 in a design in which only one 
such fabric is used. 

Advantageously, at least one of first fabric 18 and second fabric 20 is an embossed 
imprinting fabric that is able to give fiber web 12 a three-dimensional structure such as raised or 
indented lettering and/or an embossed decorative design. The presence of a three-dimensional 
structure is advantageous in the production of towel tissue in a tissue paper machine, helping to 
increase the water absorbency capacity and rate. Preferably, first fabric 18 and/or second fabric 
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20 would be an imprinting fabric. If a spectra membrane is used, this spectra membrane having a 
molded structure could be molded with the pattern needed. 

In operation, fiber web 12 is carried between first fabric 18 and second fabric 20 into one 
nip 32 of air press 14 by conveyor roll 16. Once inside air press chamber 30 of air press 14, the 
5 air pressure within air press chamber 30, as well as the mechanical pressure exerted at each of 
nips 32, forces water out of fiber web 12 as it is conveyed upon second main roll 24. Since first 
fabric 18 and second fabric 20 are anti-rewet felts or fabrics, the water forced out of fiber web 12 
is substantially unable to return to and thus rewet fiber web 12. Fiber web 12 is conveyed out of 
air press 14 through another nip 32 toward a further conveyor roll 16. Conveyor roll 16 helps 

10 propel fiber web 12 toward a next processing station (not shown). 

A second embodiment of a papermaking machine is shown in Fig. 6. Papermaking 
machine 60 for forming a fiber web 62 generally includes an air press 64, a plurality of conveyor 
rolls 66, a first fabric 68 and a second fabric 70. Papermaking machine 60 differs fi-om 
papermaking machine 10 with respect to the air press employed by each. Consequently, only 

1 5 those features related to air press 64 and the operation thereof are discussed in any detail with 
respect to this embodiment. 

Air press 64 includes a box enclosure 72 and an adjacently positioned counter element 
74. Counter element 74 is a shoe, a vented box or a suction box (such terms often being used 
somewhat interchangeably in the art). Box enclosure 72 has a plurality of seals 76 mounted 

20 thereon adjacent counter element 74. Seals 76 of box enclosure 72 and counter element 74 
together define a plurality of nips 78 through which fiber web 62, first fabric 68 and second 
fabric 70 are able to pass. Box enclosure 72 and counter element 74 together define air press 
chamber 80. Air press chamber 80, like air press chamber 30, has a pressurized fluid therein. 
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In principle, it is possible to make membranes with more than three layers. It would be 
possible to have a multi layer membrane with the following construction where each successive 
layer adds to the total resistance of the structure: resistive layer/perforated fihn layer and/or 
spectra membrane/air distribution fabric layer/perforated fihn layer and/or spectra membrane/air 
5 distribution fabric layer. 

Permeability can, e.g., be varied or controlled by changing the registration of the holes in 
the successive perforation layers in a multi layer membrane. For example, in the multi layer 
structure as mentioned before, it would be possible to adjust the permeability at the time of 
manufacture, by offeetting the holes in the two perforation layers. With the two perforation 
10 layers' holes liaed up, the permeability would be higher than if the perforations do not line up. 

As can be seen fiiom the above, preferably a pressurized zone is used. Such a pressurized 
zone is much more effective than a vacuum box to create air flow. The air pressure in the 
chamber drives the flow of air so that no vacuum box is needed. Only a 'vent' box is needed to 
collect the air and exhaust it to atmospheric pressure. Suction is not necessary, but could be 
IS used. 

While this invention has been described as having a preferred design, the present 
invention can be further modified within the spirit and scope of this disclosure. This application 
is therefore intended to cover any variations, uses, or adaptations of the invention using its 
general principles. Further, the application is intended to cover such departures fi-om the present 
20 disclosure as come within known or customary practice in the art to which this invention pertains 
and which fall within the limits of the appended claims. 
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